Purpose: of the most critical changes in the elderly is the weakness in keeping their balance that can expose them to severe injury risks. The purpose of this study was to evaluate the effects of 8 weeks of strength, balance, and combined (strength and balance) training programs on the dynamic and static balance of inactive older men.
Introduction
ging is a process with gradual, progressive, and spontaneous loss of most physiological functions of the body [1] . These changes may be due to a decrease in neuromuscular function, muscle mass, strength, endurance, and joint range of movement [2] . Among these impaired functions, we can mention the changes in the systems involved in balance control, which can expose the elderly to severe injuries such as bone fractures and long-term disabilities [3] . Balance is defined as maintaining optimal posture in both static and dynamic positions [4] . Keeping an optimal balance requires a complex interaction between internal factors (proprioception, auditory, and visual senses) and muscular factors. These interactions have a reciprocal effect on the neural network and movement feedbacks [5] . All factors involved in balance are affected by the aging process. Changes in voluntary and involuntary aspects of movement play an important role in this transformation because natural processing and sensory receptors are the most important factors affecting stance and balance control [6] .
Previous studies have shown that imbalance in most situations leads to falling, which is one of the most common and serious problems of old age and has physical (pelvic fracture, disability, loss of physical ability, and death), psychological (loss of confidence and self-esteem and decline in life expectancy) and financial consequences [7] . Older adults usually fall several times a year, which may result in fractures, soft tissue injuries, immobility, and eventually, long-term disability and im-mobility, or even death [8] . A review study in 1999 in Iran showed that 19-20% of older men and 24-36% of older women had been traumatized, the main causes of which were unwanted incidents and falling [9] . According to the previous studies, the imbalance has been one of the main reasons of falling among the elderly [10] , so the researchers have paid attention to the phenomenon of balance among this age group.
Physical activity and exercises are the methods used to prevent, delay, or treat problems caused by the aging process, and their positive impact on the quality of life of older adults has been already documented. Exercise and regular activities in the elderly maintain and improve the function of the cardiovascular system, compensate muscle mass loss and the power (caused by the aging process), provide bone health, improve balance, and increase flexibility [11] . In the meantime, balance exercises, which are mainly done by a balance board, has been introduced as a method for retraining proprioception sense [12] . Also, strength exercises with bolstering ligaments, stabilizing joints, and stimulating the proprioception sense play an essential role in maintaining balance.
An optimal balance is one of the indicators for determining the independence of the older people, so researchers try to investigate and identify the factors affecting balance to increase the independence in movements, promote the safety of everyday and sport physical activities, and prevent damages caused by falling [13] . However, the literature review of studies indicates that various exercises have been tested on the elderly's balance, but different results have gained regarding their effects [14] [15] [16] . Besides, there was no study comparing the effects of strength, balance, and A Highlights • Strength training can improve balance in older adults.
• Balance training can improve balance in older adults.
• Combination of balance and strength training can improve balance in older adults
Plain Language Summary
The weakness of balance can result in irrecoverable damages, so this study aimed to compare three training programs on the balance of inactive older men. For this purpose, we put the subjects in three different groups, and each of them performed one kind of training program, i.e., strength, balance, and combined (strength and balance) training for 8 weeks. At the end of the protocol, we compared the change in balance in all groups. The result showed that all methods could improve older people's balance significantly, so we recommend these methods for improving balance in older adults.
combination exercises on older adults. Therefore, this study aimed to investigate the efficacy of eight weeks of strength, balance, and combination training on the balance of inactive older adults.
Materials and Methods
This is a quasi-experimental research with a causalcomparative design using pre-test and post-test. The research model was of an impact assessment type.
Study subjects
The study population was the retired older men aged 55 to 65 years. Demographic characteristics of subjects presented in Table 2 . They were members of the Social Security Pensioners' Association of Robat Karim City, Iran. Of them, 40 subjects were selected as the study sample. They were selected using convenience sampling method and based on health assessment criteria (alertness and functional vestibular tests). Finally, the samples were randomly divided into four groups: 1. Strength training (10 subjects); 2. Balance training (10 subjects); 3. Combination training (10 subjects); and 4. Control group (10 subjects). The participants were asked to provide a complete history of their possible joint dislocation and falling.
Considering the purpose of the study, the subjects who were unable to perform cognitive tests (measured by mini-mental state examination), those who had a history of falling over the last 12 months, or suffered from any kind of displacement or joint dislocation, and people who had chronic arthritis or dizziness were excluded from the study [14, 15] .
Study procedure
Before performing any measurements, all participants were asked to sign the consent form for participation in the exercise program. One day before the exercises, the subjects' static balance with open and closed eyes and their dynamic balance were evaluated. The Sharpened Romberg test was used to measure the static balance. It is a test that assesses the integrity of the neural pathways in the spine in neurological conditions. It is frequently used in situations when there is a possibility of disturbance in the proprioception sense. This test easily recognizes a possible pathology in the input pathways of proprioception [17] . The reliability values of the test have been reported to be 0.90-0.91, and 0.76-0.77 for eyes open and eyes closed state, respectively ( Figure 1 ) [17, 18] . The method of performing this test is as follows: the subject stands barefoot in such a way that one leg (the dominant leg) is placed ahead of the other leg and the arms are crossed over the chest. The examiner measures how long each subject can hold this position with open or closed eyes and records it as the subject's score [18] .
Dynamic balance was measured using get-up and go test. Mathias designed this test in 1986. The scoring scale is 1 to 5. This test has high reliability for testing the elderly, patients with stroke or Parkinson disease, and screening for falling risk. Score 1 indicates normal performance and score 5 severe disorders [19] . In 1991, the modified version of this test was introduced [20] . The intra-rater reliability (0.98-0.99) and inter-rater reliability (0.97-0.98) of the test have been reported, especially for patients, the elderly, and amputee patients [20, 21] . To implement this test, the patient is required to stand up from an armless chair, without using their hands, and walk 3 m and then return and sit down on the chair [20, 21] . The subjects were asked to complete this exercise in the fastest way possible, without running, and then the total test time was recorded. They practiced this test three times each to get acquainted with the test (Figure 2 ). Then, each subject performed the test three times, and the average score was recorded as his dynamic balance score.
Training programs
Strength training group performed these exercises 3 days a week for 8 weeks. The exercise session comprised 10 minutes of warm-up (stretching and aerobic exercises) and strength exercises for trunk, thighs and feet extensors as well as trunk, thighs, legs, plantar flexors, and ankle dorsiflexors, adductors and adductors and finally cool down (relaxation). These exercises were adopted from the US National Sports Medicine Program and a consultation with a practitioner. Table 1 shows intensity, repetition, and resting time between movements in different weeks of training. Strength exercise included leg press, bench press, bending leg from the back, stretching the leg, lateral pulldown, seated cable row, and heel lift using gym equipment.
Balance training group performed exercises in accordance with the method of Seidler (1997) 3. Free leg swinging: Standing on one leg while the other leg was moved slightly forward, to the sides, and back. The legs are changed, and this exercise is performed 3 times with open eyes and then 3 times with closed eyes. The subject may first start walking in the form of a glide on the ground; then they were asked to stand entirely on one leg and move the other leg freely.
4.
Lifting the heel and toes: movements are performed in a gentle rocking form on toes and holding then back to the heels and hold the position, 3 times repetition with open eyes and 3 times with closed eyes. 6. Moving objects: Taking objects from the top while bending back the head, e.g., when something is to be taken from the top shelf, and bending down the head, e.g., when something is to be put on the ground. This exercise is repeated 2 times on the ground and 2 times on the foam. Two minutes of rest were considered between each type of exercises. Training sessions were under direct observation of two researchers to ensure the correct and accurate performance of the exercises. After completing the 8-week training program, all tests taken from subjects in the pre-test were administered by the third researcher who was blinded to study groups. It should be noted that one subject in the strength training group was removed from the study for not completing the exercises and one from the control group because of not participating in the post-test.
Statistical analysis
Statistical analysis was done in SPSS 18. After reviewing the normal distribution of data by Shapiro-Wilk test, the covariance analysis test was used to examine the differences between the training groups, and then the Paired t-test was used to examine the within-group changes during pre-test and post-test. The significance level in this study was set at ≤0.05. Table 1 presents the demographic characteristics of the subjects, including height, weight, and age in research groups Tables 3 and 4 and dynamic balance in all three groups of exercises showed significant differences after applying the specific training protocol for variables each group (P=0.001). The control group did not show any significant changes between pre-test and post-test.
Results

Discussion
With increasing age, muscular power is progressively decreasing. Because muscle strength is one of the essential factors in maintaining balance and preventing postural sway, its weakness impairs balance in individuals [23] . The most noticeable fluctuations in automatic postural responses occur in the changes of pelvic angle and fluctuations leading to the taking steps. Since muscle weakness, lack of flexibility, loss of muscle synergy mechanisms and planning, as well as motor control problems, all are responsible for deficiency of balance, applying a physical fitness program is an excellent strategy to prevent the disturbance of the elderly's balance and falling [24] . Rosendall et al. reported that strength and balance training would improve the walking ability, enhance the strength of the lower extremities, and reduce the risk of falling [25] .
Also based on the theory of systemic function, control of the body's position in space results from the complex interaction between the nervous system and the musculoskeletal system. In this system, postural control, maintaining balance, and subsequently creating motion requires sensory data to detect the position of the body in space as well as the ability of the musculoskeletal system for applying force. Based on this theory, musculoskeletal factors that affect balance regulation include the range of joint motion, strength, and endurance of the muscle, and biomechanical relationships of various parts [26] .
The weakness of each factor leads to a disturbance of static and dynamic balance. Considering the results of previous studies and the current study, the improvement of static and dynamic balance due to strength exercises can be related to the increased strength of the lower limbs, facilitated movement of fast-twitch and large muscles, increased muscle coordination, the imposed exercise stress on neuromuscular systems, and the process of removing spontaneous inhibition, and psychological factors [3, 27] . Improvement of balance in these people can lower the likelihood of falling and inability to do daily work, provide more independence, and increase the quality of life in the elderly.
Moreover, balance exercises helped inactive older adults with static and dynamic balance. It seems that improvement in the static and dynamic balance after performing balance training is related to increased muscle strength, higher range of joints movement, better neural control of movements, and psychological factors and overload on the transmission of information through the central nervous triple sensory systems (visual, vestibular, and somatosensory systems) [3, 27] . According to the findings of this research and the similarity of these results with those of previous studies which reflects the improvement of the static and dynamic balance of the elderly after exercising the strength and balance program, it can be expected that combination exercises are also useful in improving the balance factors of inactive older adults. These types of activities have features of both strength and balance exercises, and as the results revealed, the combination group results were significantly different from the control group.
In general, according to the results of this study and their consistency with the results of previous studies, it can be concluded that all three types of strength, balance, and combination (strength and balance) training can be useful in improving the static and dynamic balance of inactive older adults. Therefore, it is recommended that in designing exercises, all three types of exercise programs be used to improve the older people's balance and to increase the independency of their lives in society. Future studies could investigate the effect of these exercises on inactive older women or, in general, on active older people to generalize the results and recommend these exercises for all elderly groups if the results were positive.
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